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Alerting Abstract WO Al 

Treating an oil compsn. , which contains satd. and unsatd. fatty acids in 
the form of triglycerides, in order to obtain a refined prod, with a higher 
concn. of polyunsatd fatty acids, comprises: (a) subjecting the oil compsn. 
to a transesterif ication reaction with a 1-6C alcohol (the amt . of which is 
not more than 15 molar equivs . based on the triglycerides present) under 
anhydrous conditions, and in the presence of a lipase active, to 
preferentially catalyse transesterif ication of the satd. and monounsatd. 
fatty acids; and (b) sepg. a residual fraction (enriched in glycerides of 
polyunsatd. fatty acids) from a fraction contg . monounsatd. and satd. fatty 
esters produced by step (a) . 

USE - The process is esp. useful for increasing the concns . of EPA and 
DHA in fish oil compsns . EPA and DHA are useful in the pharmaceutical and 
food supplement industries. 

ADVANTAGE - The new process are well adapted for use in integrated 
processes for mfr. of compsns. having high concns. of EPA and/or DHA The 
processes may also be applicable to oil prods, contg. polyunsatd. fatty 
acids from other sources, e.g., fermentation prods, and vegetable and plant 
oils . 



Original Publication Data by Authority 



Original Abstracts: 

This invention relates to a process for treating an oil composition 
containing saturated and unsaturated fatty acids in the form of 
triglycerides, in order to obtain a refined product with higher 
concentrations of the polyunsaturated fatty acids. 



This invention relates to a process for treating an oil composition 
containing saturated and unsaturated fatty acids in the form of 
triglycerides, with at least some of the unsaturated fatty acids being 
polyunsaturated, in order to obtain a refined product with a higher 
concentration of the polyunsaturated fatty acids. 

This invention relates to a process for treating an oil composition 
containing saturated and unsaturated fatty acids in the form of 
triglycerides, in order to obtain a refined product with higher 
concentrations of the polyunsaturated fatty acids. Basic Derwent Week: 
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h y try ± y K^MT-^^i^iSfnigM^^-f-sM^^^si-s 
s-f-sc-cTyv^-^oftis, hy^'y-fey k^^ti 

( b ) ^mUBJttmn if y -fe y KK:fctr2S&®#^ ME !> />°~if 

2 . sway ^-ir^g^^tifciit-fcs, 1 fcfett©*-?*. 

3. HtfiSC.-CsT^^-^teTKaQ^y-^TfeS, ft 1 * fcfi 2 |C|E 

4. sfjfsc, ~c« r^-^©*^ #£-*-5 hy^y^y K{cg<5^T2~ 

5 ^e^&x-h 5 , if Mm i ~ 3 ^-f*ta> l o»c|E*©*fe 

6. Hirfe#fiixm (b) «si*fctt-?:ixW±©^f-3!K«Sr*tf, f*3fcJSl~5 

8. SWEy^-W, a^af-^^JQ^S* (EPA) tK^P^fxy| 
(DHA) (D^(dMLr^K^^TOf4T*&5, M 1 ~ 7 ©i^f ri,3> l o 

9. ffflE y v'a— K^E-t-^ • t°— ( Pseudomonas sp. ) CO y ^ 



— fe'^fc{4->^— h*^i~X -yjVjrVtl/T, ( Pseudomonas fluorescens ) (DV 

if Tfe 6 > ft*^S 8 }C|E«CO*-& 
1 0. 'pt£< t i>4 0S*%©EPA + DHA£^1-5fi^O|SigOfc& 

it^7~9(DV^-f^loic:|S^cD^ife-I:-fcoT, ^Pj^^OXH : 

(e) IS (d) ©M^^iPLT«Wi7;^^xXT^»fe& 

(f) is ( e ) -rabfc^^bn- 3mmmr^^^ju^^m-f' 

(g) xm (f) -Cl#?)^fc^i/5^4T«gI^^t5Il ; 

11. ftifsis (g) xmbiitc&myoz, ii£tz\z*:tisi±<Dxn<Dtt?M 

m<D^miz£ <0 ZbimffiZ^, t©^lu^5EPA + DHA©SM8 5 

12. Ifftt^EP A^bU ; lc|ITO^^#^DHASr#5fc:ft(D, if 

(i) ISKttfc&zk-CifcS&ttT, ^oEPA©x^r/v^^fet* 

(ii) mhtvfzE P AfCfftf Ci ~C« 7^3- /^^x/^SJ^- tB^^DH 

Atstj»^"y-try vn^mt^m-rzxn; 

(iii) llEEPA-Ci^C^/U^-^x^r^iiMfelL, ^Ltp 



(iv) DHA(D^^x/V^$r«i-5{c:?£tt*y^-if©#&Tfc s C, 

-c.r/i'3-^it>±iaDHA^srtp^y-ty m^^^^x^^-rs 

II ; *5.fctf 

(v) #^fcDHA-C,-C.7;Vn^x7f/H^«aL % *c LT 
iDHAB^^OTC 1 0 0%MjE/£DHAilST«t5lS ; 

13. MIBIg ( i ) fC*5»t5i;^— ^n-^.^M (Mueormeih 

ei) ©y^-if-efcs, it i 2 f-iE^^fe 

14. ftiriEia (iv) tr.*3(jsy/<— tf^, ^v^y • r>?7?^$ (omd 

ida antarctica ) © y -^—if T'fcS, If 1 2£fcH:l 3 lCfE*©^fc 

15. ftufElH (i) fci^/Jfcft (iv) |^*3'Jt5 C.~C«T^3-^ % 
^ J— If^Jf 1 2~1 4©V^-fH^lofc|E^O^& 0 

16. MfEM^^ n -6^ISfPlg^^^-r5»?fi^fc:«^?ftfc 

17. lufEy^-if^, Ty^Kvgfe (AA) CTLt^CTSte!!^ 

— ^'-efcs, it mm i e fciE*©^jfe„ 

18. BUlEy^— Z/sL— F*e1-a • a^fcT— ( Pseudomonas sp. ) ©y 
£fc}4->^.— F^c-t"^ • >X ( Pseudomonas fluorescens ) <D 

y ^—f-efe 5 , 1 7 {d|5«0*-*fe, 

19. 'P?£< it 4 0fi%O77^ K^K^Wt'SiafiJtftomilOfc*© 
, W*3[l 6~1 8CQV^tL^10^|5^<D^T*fco-C, ^bi^OIi: 

(c) T/u^y^lS^4 I T-^6«JttjKM^J;5*\ ^fctty^-iftrfflVN 

(d) # / "^^""eigpJwS^ fc *- 

id 5 5-9 9t;©ia*tJnrR-r5M ; 

(e) ii (d) (D^ma^n^xmmimmr^^^^nm^ 



(5) &S¥9- 5 1 0 0 9 1 

(f) I|(e) X*aLfcgSi^ n - 6 Bl7/V^/H^T/V^» 

(g) im (f) x-mbfitcm&®frb±x<Dmm*&£:i-z>T.n ■, 

2 0. jtufElS (g) Hztzf±Zti$X±(DTM<D&?M 

2 i . ii87 7* K^M^ i o o%(Dm&-£x~mmt5ti%, m 



M2 0l;St©m 

22. h y ^"y ir V Kciltfift^itf^MJKS^^tSWi^ 
b©I$?!iftfw^*©fcJi)0*feT'feot, broils : 

(b) IS (a) \Z.&],^X&bftfr±f&®&l&tz}ttft&±Oft¥M&\Z. 
2 3. SMBIEg (a) ^, |f*qi2~5©V^-fnd*l-ota^©J:5tL-Cll 



vv-tv Fmrnxm^texmrnm^mz^i-zmmmz^m-t 

E P A*5 J: tfD H A (Dmm £'JL# $ ^^#^1" 5 = 

3 SfcJ±n - 3 «JlgJKSfeJc:*5V>-Ctt, g£©*^^v^^fl 3#g © 

^0^^^^^»-M^^^s o s^^tfc i s : 3 1 Lxmmm 
mmttfcswz^mojimmx EPAM^t^^y^ c2o : 

5), DHA (F^^^f-^^ C2 2 : 6) *5«fctfAA (77^K^ 
C2 0 : 4) T'feSo I UP AC (@fig*E3E*5 «t T^JE&ffl-fL^aS^) #5£fcfl£ofc 

EPA 

^-5,8,11,14,1 7-3i^3^^^ct^K 
DHA 

v-^ -4,7, 10, 13, 16,1 9- K^-^^f"^^ 
AA 

^-5,8,11,1 4-^=jf-r F7^Vlg 

j£<*0f 3 ^TV>5 «fc 5fc, E P AfcitFDHAtt^tEIiifciO'tSa 
feMt*5V^T^c73Mfi^±#L.TV^„ (marine 
oil) Wz.tiM#)#im&X*&lil&tiZ&. a*©BftjOfc*»^»4. rtL^o^SM 
i^lfltSitKJ:^ »/j:^;v4tEPAfcJ:t;/SfcttDHA(DM 
S^itJP $ -Br 5 fl\ fe 5^«tlMi^fflt5&5W(D»W 



(7) #3^9-5 100 

& ± xfik&i \zm ^ 6 z t -& n m t -r z>wr& t-tt. An ^mmm^ mtitc 
*;ff)±-Mmmmi-zvtm\m%i-z>^te'y* (z-z) £#gag£^LT^ 

ftttft^^iN, L^L^^r^o^ fBHtr^ftfct # legate 5 < 
EPAfcit/DHAii MJ ^y-^y Ki: LTrS»^^mffl1-5 

itz-f 5 * <om <D&m& & fix v ^ 5 0 

mmm*. E(Dx.ow~mmm\^x.^xh^-^mm^^\ «ot, a 
v&&®icM&ibtiz>z(DM<D&mmm\zj&cx, ^©fc^wa&sai,*. 

»#tteKi£«. *EPA^J:t)e/*fcttDHA***fifia*5*lEli|5li-5*ifeK: 



fc, BWti*mtiHKI&0 2 5 5 8 2 4-^MfCfE«£tlT^3 <£ 5 fc. Hffi^tl 
m^htlM, WMmMm&5k<D EP Aid £.lfDHAtf£< ?r^5n-3^ 

mmmmm^ s 5 s*% * it m^±^-t zmmz ti±&mt:WBir 5 c 

i^"Tig-e&?)„ L^U »*l$ixfc^t*(Olftiai|5l*«:*)V^<tev\ ^©i 

^fmM(D^m^^m^tcMmmi±.mmmmK^xm^hm^(Di^ 1 0 

0 0 h xnW&UWfofr bm 6 0 ~ 8 0 h 8 5 % n - 3 ffiffitt*Jt4fe;£tfas 
EUR^-Sr^ ip^t>-f^6~8%©JH}W-efe5 0 r©-fl;^»», ^(D 

©J:5fc^3fe4Mt©#< tri^^riS-ti-f, toft*, SHM&ffcRJ&KJ: D# 
f5^^^/^#4^JjoJ:l>^om©S^^*-a^5 0 ^oT, AM# 

mi, litftffi^ii?!^^ Lx?5»i i-^^^tJ ti#5i*t«i 



^Jxf±\ 'J — '? >v<— h y > (Lie and Lambert sen in Comp. Biochem. Phy 
siol. 80B No. 3, pages 447-450, 1985) fi, 9 yfrb^hfttcmW V & 
hi/~>-r^m$fc bV9V±V K£ LT^^S 18:4, 20: 5*3 J: 

fi, r©Mtt^2 0 : 5<Z)$L iP*,EPA[C)ftL-CMiT'fcofc^SSL 

— U-^^- F V>"i3, J&y^'VUVK^tr ( Candida cylind 
racea ) CD U — t?{d J; o"C, *77 hi'S'ir feftfc h U ^JJ "fe y Kfc 

, fii*/xyit^5C2 0 : l:}8«fctfC2 2 : 1 ft ktfKl^WI&fnM&it 
-Cfc3C18 : ^U^J: O^/iV^SIfCEPAJJilfDHA^ *0tK 

^•^i^*}-LTSiattT*fco7t^i tfg^Lrv>S(Lie and Lambertsen, Fette, 
Seifen, Anstrichmittel, 88, 365, 1986) „ 

J h (Noguchi et al. ) 1^5 0 #4#ffr 5 9- 1 4 7 9 3 £3 

J iM^>MM.^^h<D^-^-J^^^.y L M-i, M*<OVs<— ( Candida cylindracea 
* Aspergillus rhizopus jo .fcl fllucor miehei ff? I? if ) X'M^^M^tl^. M 

7 %4 -C<7)DHA?)xf^xXT /I'Slitt Sr t> ^ 6 L fc c 

SiJ©B*#fF 1 7 2 6 9 l^SB* (SMI!, 1 9 9 0^) i\ • 
oc* c (Candida spj <D V /^•>-fe*S:fflV^fc^S^^ffi<C»^JD7k^#F^CS<5< ^?fe£r 

j^-Cl^S. EPA^fctt-^©^^x/^MIiWj*^^#bti, ^ LTD 



#:14ffi*fcli?Sfls:^D-vb^7 7>r-»Cj;SSt!S:'a-&LTV^c 0 (Taka 
gi, Am. Oil Chem. Soc. 66, 488, 1988) 14, @fftLf:?n^v-^M ( 
Mucor meihei) (OJJ t?SrfflV>fE P A t DHASr^)ii-5fc*©, V 
2fe (reverse process) i^^O< ^7)ft ^riZ^'<Tl ^o 

tDHAi £HSIJU -tLtaWW^-^^Wk^, 5 1%OEPAH%©DH 
A E P A (CSC^ *7VP*«4*K 2%©DHAt 1 2% 

©EPA^DHACitfMMIii^, tt^5 9*f4 1 ©f |£ 

-t^^ (Yamane) *5± tf*©#P!«F$g#£>M:, o^ftfi, © y ^-HfSrJH 

v ^ f.ySfBtmts x tpmm^f v ^m^m^MTk^m t x v ^ s (Agric. Bid . 

Chem. 54, 1459, 1990) o f^Oif li^yv 1 ^ • v-y V K9i?T ( Candida cyl 
indracea) ©*ttflM*IW4 U 1 &\ fci^T^^^/V^ • = ( Aspergil 
lus niger ) Ol, 3 -W^ffi y - fe* jSV»T# fcftfci*, ^V±V KM© 

■nffiRfrbs 1k<DZkftWbfrX*h?> a BP*,. i?^< Jlft^gj 

yv — tf'CSI^^t^feT/'^^'— y i/^iCOl/^TiE^TV^S (Zuyi and Ward, "Upas 
e-catalyzed alchoholysis to concentrate the n-3 polyunsaturated 

fatty acid of cod liver oil", Enzyme Microb. Technol. , 1993, 15, July, 6 
01-606) D Z.<D%%-bte9mm<DV'*—' £tCOV>-C#F$££?TV\ * L "OK ?> « -> 



a.*— K-fr - )" ^ ■ =£-^-t°— ( Pseudomonas sp. ) <D ]) ;<•— if (Amano International 
Enzyme Co^feCOCES) &m<D y ^— € £ 9 fcKV^J-g-C^ftiSrTyU a- U 
U EPA*5J;a«DHA}C^l^tf^/^yiry K£835£Ufc;:££jUiJLfc 

CEStiS (-f yyn^V-^fflV^fc) - y ->.x ^ 0 ~ 7 . 5 % (v/v 

% (v/v) ©^t^tl'C'fcSri, *>£tf2.5% (v/v) ^7k»T'tt»^ 
^^SI-StE© h y ^'yiry Ktf>4 0%^li5t^l 2M^T' 1 b*S^« 

* * -efe o fc r t l -c ^ 5 ( c tL h (D-s&mnRmm \z.ma t ^tR lt 

AMW(-tt3 0%^ix.5) tC^V^J-a-T^U-T*5>3, 5% (v/v 

) (D-^kms-^T, (r^=— y ->xnm.fr 1 5. sroT-fes^i-Jt^r, ) 1 

8. 9 C-0^ 0 

5 - 1 ^ -tw^tgfMo n - 3 ^sfffimmm&mmi-z r 



X • ^7 b°— ( Pseudomonas sp. ) © U £&-gtf fc5S©4#S<0 D t? ft 

'»©a^o£c-c, £t tx^z-^i^^y-fey kt?**** h y ^y 
^^Sr^sfcftt, h y ^y -t y K©Mx^fp*5j:OT^iPigra^^-r 

( b ) ^mmmm<oif v -t y K£gtri£&®#^ mus y t? -c«& 

i£HffiLfc 0 Z.<DZ.b\X, m7Lffl&*<Dmfflfc<D}) if [ Geotrich 
urn candidum (GCL; Amano GC) , Aspergillus niger (ANL; Amano A), 



Candida rugosa (CRL; Amano AY), Chromobacterium viscosum (CVL; Sigma). Hum 
icula lanuginosa (HLL; Amano CE) „ Rhizopus delemar (RDL; Amano D) , Rhizopu 
s oryzae (ROL; Amano Fh Penicillium camembertii (PCI ; Amano G) „ Candida 1 
ipolytica (CLL; Amano L) , Mucor javanicus (MJL; Amano M) s & £ c/Rh izopus n 
iveus (RNL; Amona N)] KL?£-Ctt*5. T 7 9 <D V s<— tf [C 

andida antarctica (CAL ; Novo SP435)] te^^Ty^&fclt^^^XMfs&X'h 

IHTOiSJE'fejKRteSrJF't""*' 3 • * 4 ( Mucor roeihei ) © y (MML 

; Novo Lipozyme) ; M<D V y<~M <t •? fcfitiSfiV ^^^I^J^-T^t Wtt 
SrlSJf-fS^Vv^ • v-D > F7i?7 ( Candida cylindracea ) (CCL 
; Sigma) jo J;tJ^<— #A • ^if^-ya-^'T^^i ( Penicillium roguefortii 
) ©y^°-i?(PRL; Amano R) ; fettle ^#fc&#fcfctt:fcJ:tf^tt£3& 

( Pseudomonas fluorescens ) <D V — if (PFL; Amano PS) fc.fctfv'^.— 
^•rc^t°— ( Pseudomonas sp. ) © y t? (PSL; Amano AK) &&l5i~Z>o 



- 3 ^mmmmw^n LxmnthK*m&ft bp^epa^dh 

ii -> n. — KrE-^-^i • ( Pseudomonas fluorescens ) £ i/=L — 

-y-A • If— ( Pseudomonas sp. ) © U /<— Htf&ffi - £ LV^ 

3-^-/1/ • Xi-y-}?^ Mi. (Amano International Enzyme Co of Nagoya, Japan) 
(w/w) ^T'^^tif^Pj-f, »"*L<{iO. 5 (w/w) *fHT'fc !> , f 'utf 

tgfL<iio.oi~o.2 5% (w/w) ©ra-cfc5 0 mmfoteM-si^^x , 
mmmttiw&teo. 1-0.2% (w/w) ©tk^-^u 7/^-;^iat 

ffiffi$tiS«l7K^^7-^H:0. 2~0. 5% (w/w) ©TkSrgS^U LX V 

-Mmnm*2~2. 5% (w/w) ©*«r£wuc^5. ) 

#<^SE#-f-5 (MS-ii*'**?? ' is}) ^b*7±T ( Candida cylindracea ) ©y 



^ © <fc 5 MiEKiS^ -Cfig5bS i: 5 r. n* < ^ # r t -c 5 o » * L 
^XWC.-CeTyi^-^ffJffl^tgXfc^ (#M#]fc»iO. 1-0. 51 

«t # * © s s x & •? , * mm. m iz fcas&tt t m l x © r 1 x t 

La»u ss©^±i-»xsiSM«^^-r5^R^©is^ttM^-r5 0 s 
ffisnay^— ^±5^ -<swt-s^tt4 o~6 o°c£@x.ftw^x« 

5 0xio s ^*^), 4 0ti;«#co ! mi^5. Wco 2 « 

mm^m h v ?y±-y k©, y;<— nx-mmzfiz^xT/i' 

11(a) 



pOOCRi 




-OH 




r-OOCR' 












-00CR z - 


> 


-00CS' 


+ 


-OOCR' + 




EtOH 








-00CK 3 




-00C8' 




—OH 



(16) mtW- 9-51009 

(mm<t<DtMz s i, 2 -*o ,t i/2, 3— ^^y-fey K&io^-^y ^y-t y 

^y -ir y Klij^^o^f ;n^r;H^o^tt^f ISfiSic i 5 »K 

PASfcttDHAttllflfef t^L^*>tt*V^\ *fcBdfe<3fefc)tt*V^ 
. 4>*«te#&tt<Z>^*7VMii#. BP*>=fetUTEPAS3it5DHA^ 

^jfeKl*5V>-C»4lf< fa^fiJT'fcsr h&miZtta 

m x xj^m.mt f ? = (pcbs) m^mm^m-i^mmmm 



(17) #H¥9-5 10Q9 

5 IS 

(b) XS (a) {cfev^Wfenfc^ttSrlSfctt-ttti^iw^H^fiK: 
^fca^M^^fE]i{Zi-5XS ; 
*%9l<D%ffi-t* EPA:}3«fctfDHA£4 OlI%l:ii, §f£ L < fi 701 

yi?y h'tLxmz) <ox\ mmmmm^n, ii©»s§iM7)oit 

^,v^xT/umftkmm££ti5a EPA/DHA^tt«r»iaH-3fci!>© 

(i) ^«^#^E^^^©#^^/>^t7h^L. 

igo7;^-/vt*it^ its i i: ia wmtsn ; 

(ii) =LX7 L fr&&BU£$ i . MZ&&&<D£?ftffi*A>te0kftTiz.MM£fr 

(iii) EPA'*5«tt5DHA©|Hli|X*S*«fiil5<, ^LtW^fcM 

(iv) ^V^nSIIS^i-M^T'fcS^^Jift/hPS^DTk^Srtfc^ 



(integral) «3t^jSfe^*5^5*»H:»t * *J#5o 5 

y-ty KM^-tt, iiil $M©^hy ^A^h^>K*fcf±#y *>i^h^ 



-OB 


-00CR 


r-OH 


NaOEt/EtOH 


p03 




-0OCR + 


-oocs + 


-00CR - 


> 

A 


-OH + 


SCOOEt 


-0OC8 


-OH 


-OH 




—OH 





5~5 OSi%OEPA + DHA^ittfce>t. 
X 9 Jlr# ft fC , MiCfcS EPA+DH Aifo&^ 5, fc & 

(c) h y K£fcf4# y H^rv' K^©*2£*^*7Vl' 

^yj (Candida antarctica) © 5 ^-if «t 5 fcS*ttftfctttffc/i!«:ffl^-C 

(d) ^^tLTtT^^/^^^^^^T/^y-^^T'MtDm^i* 

(e) Ig (d) 0>£fiMfe*. fjitf0~2 5°C[;^LtIiSgffii7yl' 



(f) is (e) ^mLtzmm^hn-3mmmr^^^^^^-t 

5Ig ; mil 

( g ) is (f) ^nbtitcU&m-h^xtDMMzmit-rzxm; 
^mm^m^jj^m^^^^m^^'x, ig (g) x'&bfrtd&m® 

mm^thX, ^©tfl^n5EPA + DHA»^8 5 fi*%*fc[i-?:ixi^_h 
i^lltt, 8 5li%EPA + DHAxf/Vx7rM»©Si«fcfe 

$ j-jv&m^xfrD i. ^y-ty KM^co^^^^/^^^i l 

t\ m^x/^^fis ffx.tf*^'7^7^f* ( Candida antarctica ) 

m&%im-r5zk&ffimziiz>z.b&kZo ^n^mm^i o o%©e p 

(Pseudomonas) <D V ^~ if (P S L) ©Mtf, ^^©MklioV^ D 
HA J; 5 fctfL5E PACx^f/^I^l^Wf^, -^tLlCi 9 rtL?) 2o 
Og|<Z)S&/i^«tSrpnigi-f-5^= 1 -^- (Mucor miehei) ©!)^-t? 



x^;|J^^lt5*>^-7>?7^W ( Candida antarctica ) <DV 
(CAL) ^tflJffl-fSo 

5fcfe<z\ *^8WKiJ:5»*U^tt-@'^rjSfeH:, &<DIS : 

( i ) m&mmm&±&oM v mmmm^h^^^r^ p s l %m 

(ii) U t?fC £ 5 M$ tLfc^^x/^^^^^M^LX 4 
0~5 0%©EPA+DHA^ft5^!)tl) Kltfj v £[I]4rf 5IfI ; 

(iii) IS (ii) KB^^O^^r^MiifiWx 

Oznfr /— jVCD&m) f\Z.^zi~ JV-^4^A ( Mucor meihei ) <D]}^<—^ (M 
ML) Srfflv^T^^y— /WdJ; 0x^r;^t5Ig ; 

(iv) ^pjnfcEPA^tfM^i^^DHAidStf^y-fey KiS£#£ 
^ig ai) tm®ottfc-<:#*mmz£>9ftm~rziM; 

(v) EPA-xf^x^rMi^^, ^l^^Siitl, ^n^h^y 

EP AM^trSM-rSXg ; 

(vi) II (iii) «t l3lHlJRLfcMML^iE^^^/l'S£lft36»e>©DHAK*" 
tf^y-fey FI^^V^-T^y^* ( Candida antarctica ) CD y 
-if (CAL) £fflv-C^*/— /H^J: Dx^f/^t5Ig ; fc'iV 

(vii) mhfitzDHA^/^^v-^mmm^n (v) -c^vv/t^i^ 

-JK#J&8;#, Miltf 18:4 n - 3 , 20:4 n - 3 , 21:5 n - 3 *5 
X.XI22 : 5 n-3^©^©ft&«^WM^^M^fe^-r5^i:^ij 



5*n-6lBJ»Ht±, 77*F>S(AA, 20:4 n-6), t'X*-c--y - 
y yi/yi (BHGLA, 20:3 n-6) *5 Jltfy - !> / ^^Bfc ( G LA, 
18:3 n-6) 3. 77^rK^mt5iMfc, 

tffjg ( Mortierella ) ^^fc^J: ^II^t#ttlTV^ 0 

LV^U iffi, K^^^ • f— ( Pseudomonas sp. ) ©JJ^ 

— -£3o i^i/a- K-=E-"?"^ * 7A'?tl' J £'y?> ( Pseudomonas fluorescens ) <DU 
f?-e*>5. 77* K^»B^«*frWfc 1 0 0 %«?«£* T?$ bi-JtH^ti 

tim*&&+ 3 aim sr-^r-r % * *^i© * it tmwfj immztiitfo-vbti 
1 

M &P9tt& r £ T? o fc 0 



(22) 9- 5 1 0 0 9 1 

73-*'^M(Mucor aeihei) ML @3£tt /**(Novo) 

fty/* r -7)/*7»fKCandida antarctica ) CAL @£ffc /** (Novo) 

W 9' -yWm (. Candida cylindracea ) CCL ft* >r?(Sigaa) 

i/ 3 -^if2. 7»f^yz(Pseudoionas fluoresces ) PFL ft* 7?KAaano) 

^-•}"J^-nri7i)ktf-f CPenicilliuB roguefortii ) PEL ft* 77/(Aaano) 

ga-K in • i*fc° -( Pseudoaonas spj PSL ft* 7v/(Aaano) 

$II^Lfc„ ffJ©KIR^*iV^TH, 2aSO^a-hWiR ( Pseudomonas 
) ©y/^f'Cfc5PFLtPSL^2 0 I Cf^U ^-©^mSr^Ufcimi 

hV fy-tV KSr^P 7 ^ • ^Tft (Pronova Biocare a. s. , No 
rway) ri^ffiiLfc;^ -tfbtt 1 4 . 9 %<DE P A t 9 . 8 %©DH A«r£# LT 

X<Dfem*ftVr&W<Dh<£>£*^?#. (Merck AG in Germany) i>f>lAlfc, 

&fcfO ^^7— ^trft^bfc 0 Xlsi?? • VK7t7 ( Candida cylindrace 
a) Oy/^ffi^fci^Mlt S^f-*f4^<»t^^ofc 0 ^fflffl 
^ItMir/y^^-if^^^C^TK^-ai^O. 3-0. 4 11% fc If # L7c 0 
jj-y*?? • */V * Vy±T ( Candida cylindracea ) (D V V^fc*^ 
y t?©M:fc£-3£ 1 >M%©*T?7k«2BU L 

MS©C9#WI3n SE(CIB^0^-S^«i (G.C. Haraldsson and 0. Alroarsson, 



Acta Chemica Scandinavia, 1991, 45, 723-730) {r££V\ ^tUT^Ht 
**^OV*3 Om»*f *?ADB-2 2 5 3 ON 0,2 5mm^i 



;U^U~h (Art 5721) £ s ? P n - ^ 9 / ~A-© 5 0 : 5 0 M^f&T'&fc 

/loc— yvl'-gUft© 8 0 : 2 0 : 1 ^m^^^XMM bfc 0 n — ^5V(Rhoda 
mine) 6 G (Merck*±) £ ffl t ^T^ V K£$M U ^T-Iti£^ &oT±!B 
©ii5flgfl»*y^WkLT^*fLfco £Aiui^ l^g!5«<t LT^V}± (Sigma 

-^7*l'S'7*x^ [Waters PrepL(fglS)] 0 0A^«^fflV^T^L 

7C 0 5 y *'7?I (Millipore) ^P,©7"1'5' ^ [PrepPak (Sf&) ] 5 0 0/v" 

^.T-MXTflsfrblHiX-XS*) . -^LTlfl2cDfc°-^l2, *;3?otffcU TLCl; 

AM^WIfCfcV^T, y^°— if (0. 5 g) [5. 0 g, *^5. 6 7 

5 y^E-A- (^--T-4^8 8 2 g/^/P) ] ^fek^Z-A- (0. 8 0 g % 17.4 

I ©$B£|c::Jo^T{4 3 7°C) T;-|i^^^#Lfc 0 31a WP^^ fell, 
Alt ^tLm©W^^*Lr^^K^T^^L, ff4U ^LTM 



(24) #ic¥ 9 - 5 1 0 0 9 1 

^^yf*ffl^T'>i (100~200mg) «? tti Lfc 

J? u D*/l^«i?Lfc(2 5 Omg/mL). 
TE« I : 

i i 



MML(10**>2 3#IHi> 


EPA 


DHA 










mm% 




EE 


3 2. 0 


8. 73 


1 8. 66 


0.9 6 


3. 13 


TG 


35. 0 


20. 1 2 


47. 04 


1 1. 49 


4 1.14 


MG/DG 


3 2. 0 


1 6. 0 7 


3 4.35 


1 7. 0 1 


55. 70 


MG/DG/TG 


6 7. 0 


18. 19 


8 1.39 


1 4. 1 2 


9 6.84 




cAL(mao» 


EPA 


DHA 


@# 


n&% 


mmix 




as t s 


W&% 


EE 


4 7. 3 


18. 51 


54. 5 1 


4. 3 3 


20. 3 6 


TG 


33. 8 


1 5. 56 


32.74 


1 2. 45 


4 1.84 


MG/DG 


1 8. 9 


1 0. 83 


1 2. 7 4 


2 0. 1 1 


3 7. 7 9 


MG/DG/TG 


52. 7 


13. 86 


45. 49 


15.20 


79. 6 4 



(25) 



#|?^9-5 1 0 0 9 1 



C A L (2X*. 2 3 mm) - 


EPA 


DHA 






mm% 








EE 


69. 5 


1 7. 28 


76. 45 


6. 7 7 


4 4. 1 1 


TG 


1 6. 6 


13. 16 


1 3. 9 1 


1 4. 7 3 


2 2.92 


MG/DG 


1 3. 9 


10. 90 


9. 6 4 


25. 30 


3 2. 9 7 


MG/DG/TG 


3 0. 5 


1 2. 1 3 


23. 55 


19.55 


55 89 





EPA 


DHA 














EE 


5 


6. 52 


2. 1 7 


2. 73 


1. 4 5 


TG 


6 9 


1 6. 1 9 


74. 53 


10.81 


7 9. 00 


MG/DG 


26 


13. 43 


23. 30 


7. 1 


1 9. 55 


MG/DG/TG 


9 5 


1 5. 43 


97. 83 


9. 7 3 


98. 55 




P R L (iG&k 10 2 &f ffiD 


EPA 


DHA 




nm% 










EE 


8. 4 


7.7 0 


4. 12 


2. 48 


2. 14 


TG 


6 1 


1 7. 03 


6 6.37 


1 0. 53 


6 5. 9 0 


MG/DG 


3 0.6 


1 5. I 4 


2 9. 5 1 


1 0. 1 8 


3 1.96 


MG/DG/TG 


9 1. 6 


1 6. 4 3 


9 5. 8 8 


10.41 


9 7. 86 




PSL(10X*.5i#Bfi) 


EPA 


DHA 




mm% 




mi 






EE 


40. 3 


2. 4 2 


6. 00 


2.9 2 


1 1. 70 


TG 


11.5 


3 0. 8 7 


2 1. 8 4 


1 3. 53 


15. 4 7 


MG/DG 


48. 2 




72. 1 6 


1 5. 20 


72. 83 


MG/DG/TG 


59. 7 


2 5. 6 0 


94.00 


1 4.88 


88. 30 






PFLQO^l OBfH) 


EPA 


DHA 


@# 


mm% 








®®.% 


EE 


36 


2. 8 7 


6.4 4 


2. 39 


8. 48 


TG 


1 7. 7 


28. 23 


3 1. 13 


1 1 . 4 1 


1 9. 9 0 


MG/DG 


4 6 


2 1. 78 


62. 43 


15. 8 


7 1.62 


MG/DG/TG 


6 3. 7 


23. 5 7 


93. 56 


14.58 


9 1. 52 



Xl/*/? • v-y > K^irT ( Candida cylindracea ) CD JJ ^ if (CCL) t 



(26) 



#3TF-9 - 5 1 0 0 9 1 



# ( Candida antarctica ) <D JJ €(C AL)©E P A £ DHAfCfcH-SfclSfc 

T2ii©v'^-K : &t^S ( Pseudomonas ) © U ^— ^fi^tt^O^JCfcV^T 
H 

2 0 tTC 3 *;HU;ft©i* y -**JIH*fc P S L 



j 




2tm\ 




8ms 


1 3f?na | 2 mm 


MG 


5. 0 


9. 4 


1 3. 0 


1 7. 9 


1 6. 8 


1 5. 9 


DO 


2 9. 1 


3 5. 6 


3 1.6 


2 3. 3 


24. 9 


2 5. 9 


F F A 


2. 6 


2. 9 


2. 5 


2. 7 


2. 7 


2. 7 


TG 


4 2. 9 


1 7. 9 


1 4. 2 


9. 1 


7. 5 


3. 7 


EE 


2 0.4 


34. 2 


3 8. 7 


4 7. 0 


48. 1 


5 1. 8 


g«%EPA 




iimb | 


2 BUS | 


4ff#f§5( 


8mm I i3iMB 


2 4*H 


MG 


1 2. 0 


1 2. 8 


1 6. 4 


1 9. 2 


22. 5 


2 6. 1 


DG 


1 9. 3 


2 1.6 


26.0 


28. 1 


32. 3 


3 2. 3 


FFA 


3. 3 


2. 7 


5. 0 


6. 2 


5. 7 


9. 0 


TG 


1 9. 2 


2 3. 2 


30. 3 


3 1.8 


32. 7 


3 2. 0 


EE 


1. 1 


1.2 


1. 6 


2. 0 


2. 2 


2. 8 


MG/DG/TG 


1 8. 8 


2 0. 7 


2 4. 9 


2 5. 6 


29.0 


30. 1 



(27) 



9-5100 



ffij^DHA 



j 


i mm | 


2^| 


4*n I 


| 1 


2 mm 


MG 


1 5. 5 


16. 2 


1 6. 4 


1 7. 3 


18. 4 


1 7. 7 


DG 


12.7 


1 3. 2 


1 3. 7 


1 4. 1 


15. 1 


1 4. 9 


FF A 


2. 5 


2. 7 


4. 9 


6. 4 


6. 7 


9. 9 


TG 


9. 8 


1 0. 3 


1 1. 6 


1 2. 2 


12.9 


1 2. 3 


EE 


1. 5 


1. 4 


1. 9 


2. 4 


2. 8 


3. 6 


MG/DG/TG 


1 1. 3 


1 2. 8 


13.8 


1 4. 9 


15. 9 


1 5. 7 


Si^EPA + DHA 




imm | 


2mm\ 


4*$ffi\ 


smrs 


13 mm 


2 4 


MG 


2 7. 5 


2 9. 0 


32. 8 


36. 5 


40. 9 


43. 8 


DG 


3 2. 0 


3 4. 8 


3 9. 7 


4 2. 2 


4 7.4 


4 7. 2 


FFA 


5. 5 


5. 4 


9. 9 


1 2. 6 


12. 4 


18. 9 


TG 


29. 0 


33. 5 


41.9 


44. 0 


45. 6 


4 4. 3 


EE 


2. 6 


2. 6 


3. 5 


4. 4 


5. 0 


6. 4 


MG/DG/TG 


3 0.0 


33. 6 


38. 7 


40. 5 


44. 9 


45.8 



fiMEPA 





1 1 mm | 


2mm ! 


41«H1| 


8mm 


i d mm 


2 4N?lffl 


MG 


3. 5 


7. 8 


1 2. 1 


21.4 


2 1.8 


22. 4 


DG 


3 7. 2 


56. 5 


53.5 


5 1. 3 


53. 1 


5 1.7 


FFA 


0. 6 


0. 7 


0. 9 


1. 2 


1. 2 


1. 6 


TG 


5 7. 3 


32. 2 


29. 4 


20. 3 


1 7. 0 


1 5. 4 


EE 


1. 5 


2. 9 


4. 1 


5. 7 


6. 9 


9. 0 


MG/DG/TG 


9 8. 0 


96. 5 


95. 0 


93. 0 


9 1. 9 


89. 5 


i«DHA 




! imm\ 


2mm | 


mm | 


8mm 


i 3mm 1 24mm 


MG 


7. 5 


1 5. 6 


22. 8 


3 3. 0 


29. 9 


26. 2 


DG 


40.4 


55. 0 


48. 3 


38. 6 


4 1.5 


4 1.0 


FFA 


0. 8 


1. 1 


1. 5 


2. 2 


2. 3 


3. 0 


TG 


4 8. 1 


22. 6 


1 9. 4 


1 3. 8 


1 1. 4 


1 0. 3 


EE 


3. 3 


5. 7 


8. 0 


1 2. 4 


1 4. 8 


1 9. 6 


MG/DG/TG 


9 6. 0 


9 3. 2 


90. 5 


85. 4 


82. 8 


7 7.5 



Pseudomonas sp. ) © V tf £/B^T# bftfc - £ £§H* l/tV3. fip*> % 1 
3B$|HJ&fc4 8%0>3HfcteaU 9 1. 9%©EPA<£>Ih]1&^ 8 2. 8%©DHA 



(28) 



#^5f9-5 1 0 0 



(OmWL^Wb, ^U-fey K«j3«P4 4. 9%©EPA + DHA^*£t>fcbLfc 0 
2 4ilOS£fttt, 5 2 P>*k EPAtDHA^tllCO^ 

T 8 9. 5 £ 7 7. 5%©E1$£#5, 4 5. 8 %© E P A + D H A^"*§r fcfc b 

^IC, 2. 5-2. 9%O^Hrt(C, ^#«jf-<&<Jit*$ixfco 
g HI 

5^,7. |lftM| 2B$|g| 4 383 1 8l#« |l 4I3BS \2 5 Nrffi g 9313 

MG 2.2 2.9 4.8 10.2 1 5.1 1 8.1 1 6.7 

DG 1 0.8 1 5.6 23.4 34.8 29.2 22.5 1 6.0 

F F A 0. 9 0. 9 1. 3 1. 2 1. 2 1.0 1. 4 

TG 8 1.9 7 1.0 49.1 27.3 1 5.8 9.9 6.3 

EE 4.2 9.6 2 1.3 26.5 38.7 48.4 59.7 

jg^EPA 

? 9x | ma l 2iaa l jjjjjj] sata |i 4b#h 12 5i#Fi|4 9»^h 

MG 11.6 12.7 13.7 12.7 14.5 16.9 21.5 

DG 1 7.9 1 9. 6 1 6.9 1 7. 8 25. 5 28. 9 2 7.1 

FFA 3. 5 4.5 6.3 5. 1 5.5 8.8 1 4.2 

TG 1 5.9 16.4 1 8.0 22.0 2 9.2 3 1.8 2 6.7 

EE 0.0 1.5 1.3 1.9 2.2 3.1 4.7 

MG/DG/TG 1 6.0 1 6.8 1 7.4 18.7 2 3.7 2 5.2 2 4.6 



Wm.70 u 11 n 

\ mm 


2i#ral 4«flffll mm |1 4 SUB |2 5«#P B 1 


4 mm 


MG 10.5 


14. 7 


18.1 


18.1 


18.6 18.7 


13.2 


DG 12.2 


12. 9 


1 3. 5 


10.9 


13.8 1 4. 4 


1 1. 8 


FFA 3.4 


3. 5 


4.3 


4. 4 


3. 2 9.4 


8. 4 


TG 9. 6 


9. 6 


9.3 


9. 8 


1 0. 8 1 1. 4 


1 0. 1 


EE 0. 0 


1. 3 


1. 1 


1. 5 


2.0 2. 7 


3. 7 


MG/DG/TG 9 . 9 


10. 3 


1 1. 1 


11.5 


14.2 15.4 


1 2. 1 


ffif^EPA+DHA 










j mm | 


2 mm 


4^1 


8mm 


14*SR3|2 5i*ra|4 9BSIS 


MG 2 2. 1 


27. 4 


3 1. 8 


30. 8 


3 3. 1 3 5.6 


3 4. 7 


DG 30.1 


3 2. 5 


3 0.4 


28. 7 


3 9.3 4 3.3 


38. 9 


FFA 6.9 


8. 0 


1 0. 6 


9. 5 


8. 7 1 8. 2 


22.6 


TG 2 5.5 


26. 0 


27.3 


3 1.8 


4 0. 0 43.2 


36. 8 


EE 0. 0 


2. 8 


2. 4 


3. 4 


4.2 5.8 


8. 4 


MG/DG/TG 2 5.9 


27. 2 


28. 5 


30. 2 


3 7.9 40.5 


3 6. 8 


ttMEPA 


| 1WI 


2 mm j 


mm 


8mm |i 4mm 12 5mm |4 g^ia 


MG 1. 4 


2. 0 


4. 1 


8. 0 


12.7 18.8 


25. 5 


DG 12.1 


1 9. 4 


28. 0 


43. 6 


49.2 46.1 


3 5.3 


FFA 0.2 


0. 3 


0. 6 


0. 5 


0.5 0.7 


1. 7 


TG 86.3 


77. 5 


6 5.4 


44. 4 


3 2.2 2 3. 7 


1 4. 4 


EE 0. 0 


0. 9 


1. 9 


3. 5 


5. 5 1 0. 6 


23. 0 


MG/DG/TG 9 9. 8 


98. 9 


9 7.5 


96. 0 


9 4.1 88.6 


75.2 




| mm | 


2 mm i 


4mm 


8»*ia|i4isia|2 5i*ffl 


4 9*1113 


MG 2. 0 


3. 8 


8. 5 


18. 5 


2 7. 1 3 3.7 


28. 1 


DG 13.3 


20. 7 


35. 1 


44.0 


4 4.3 36.9 


27. 6 


FFA 0. 4 


0. 4 


0. 7 


0. 7 


0. 4 1.2 


1. 8 


TG 84.3 


73. 9 


5 3. 2 


32. 5 


19.9 1 3. 5 


9. 8 


EE 0. 0 


1. 3 


2. 5 


4. 4 


8.2 14.7 


32. 6 


MG/DG/TG 9 9.6 


98. 4 


9 6. 8 


95. 0 


9 1.3 84.1 


65. 5 



_h!2iilllf'i\ •> -1. — P"-Tr".K^ • ~7 l/t 1/7* ( Pseudomonas fluorescens ) 



(30) 9-51009 

s E PAtDHAOEUR (Wm8 8.6%H4.1%) fc'WEPA + DH 
Ai# (4 0.5%) [CiLT, ->^— K-T-j- ^ • ^J* tf— ( Pseudomonas sp. 

MG ^/^"yiry K 

dg v^y-ty k 
tg h y^yt y k 
ffa mmmmm 

EE m^/P^^x^ 

ffi«%EPA, 9fiK% DHAfci xmWo EPA + DHA 
±1^^ ^^-K^e^JP ( Pseudomonas ) ©y /^fi^tEPA 

iDHA5^M-f-5^4#^®v^fatt^-f-^\ ®M<DbV m^MLX 

£fc, 200^- K^-^JR ( Pseudomonas ) Op^-^tt, EPAi^fi 
tpL5DHAcD^^x/^m^^b^»ti'«f6]^fc ; 5 r t tfefttt^X-fc5 
5„ ^B^^^^MLfcfaoy^— j ai-i^xm(Dimi^ir(DX\ :tttti< 

set, *n*3j:^iiiA>e>, -jzmr$®KMG/DG/TG(Dm&ii i Mcftm> 
n»] 2 

^W^Etts ^aflt*WfT^*5V^T2Sia©i'3.— K*^^* (Pseudomons) © 



c/a— X • 31^. ( Pseudomotias sp. ) CO U if ( 1 0 0 g % 2 5 

2 0 0Wfi/g) (1 000g,Ul.l tU^^ J ( 

1 7 0 g, 3.7 0^) ©»#*ti:«aiDLfc. #fcftfclfilHH»J**r£*ffl 

^hiz2 4^mmn^tc 0 m^&^mtv^—^t^^m-t^tc^ (5000 

g IV 



5 0i$ra 




EPA 




DHA 




EPA+DHA 


tee*?* 






nm% 






w&% 


MG 


1 7. 1 


1 7. 0 


18. 0 


17.8 


28.9 


3 4.8 


DG 


2 6. 0 


28. 9 


53. 1 


1 4. 5 


4 2. 1 


4 3. 4 


FFA 


2. 8 


5. 7 


1. 2 


6. 0 


1. 9 


1 1. 7 


TG 


8. 9 


2 8. 8 


19. 3 


1 1.8 


i 2. 2 


40. 6 


EE 


46. 2 


2. 6 


8. 4 


5 27? 


r 1 4. 8 


5. 5 


MG/DG/'TG 


52. 0 


25. 0 


9 0. 4 


1 5. 1 


83. 2 


40.1 



±&®<D-M (9 0 2.4 g) 0 °C«^ bT^tt^^r^ 

844. lg©^'!Jty K/^^/W^^T/^^^^ofco r©^#J^ 7 5 
6. 3 g & 9, 1 2 5°C, 0.0 0 5 5 U^-yP (0. 0 5 ^T^« 
gffllfSrt-C-igbfc. Cjit±5 3 5 8.6 g (4 7.4%) c7)^g*!i:3 8 

s. 3 g (51.3%) ©fi^coa^sr#fc 0 ^Mfi'Dm^irmmm^L 



(32) 

m v 



¥rm¥9- 5 1 0 0 9 1 





TG K% 


DG AX 


MG A% 


EE k% 


EPA AS 


DHA AX 


EPA+DHA 
AX 




11.2 


35. 5 


1 9. 7 


33. 6 


1 6. 4 


1 1.0 


2 7. 4 


mm® 




0. 9 


10. 6 


88. 5 


3. 6 


3. 4 


7. 0 


ma 


1 8. 5 


54. 0 


25. 2 


2. 3 


2 9. 1 


1 8. 2 


47. 3 



±BMVn, »4 7. 3%OEPA + DHAMLTV^^i:,JP^ 

^Wife^Jif5©i©^y^y-fey k (i o. 6%) *-^*lt^s-^ a 
iii 2 b 

|£1£0»J2 a^^7tt(W)i:?ffi^l kgMU rnSrPFLS*«rffll/^x^ 



g VI 



4 8BW4I 




EPA 




DHA 




EPA+DHA 




mm% 


mm% 




mm% 


MM% 


mm% 


MG 


1 6. 2 


1 4. 3 


14. 0 


1 6. 4 


27. 3 


30. 7 


DG 


26. 8 


2 6. 5 


48. 6 


1 3. 7 


43. 1 


40. 2 


TG 


1 4. 9 


2 6. 3 


28. 3 


9. 0 


17.9 


3 6. 2 


E E 


42. 2 


2. 9 


9. 9 


2. 4 


11.6 


5. 3 


MG/DG/TG 


5 7. 9 


23. 0 


90.9 


1 3. 5 


88.3 


36. 5 



(33) 



#H^9~5 10 0 9 1 





TG AS 


DG AX" 


IG k% 


EE AX 


EPA K% 


DBA AX 


EPA+DHA 
AX 




1 5. 8 


31. 4 


20. 1 


3 2. 8 


1 5. 9 


1 0. 0 


2 5. 9 








13. 7 


86. 3 


4. 2 


2. 9 


7. 1 


mm 


25. 7 


48.8 


23. 5 


2. 0 


2 7. 8 


1 8. 1 


4 5. 9 



g m 

3o0^teOgS (mg/k g) : 





a-BCH 


HCB 


&DDT 






nd 


nd 


0. 0 3 


nd 




nd 


nd 


n d 


nd 




nd 


0. 0 1 


0. 0 3 


nd 










n d 


P F L # 1 if U -fe U K 


nd 


n d 


n d 














0. 0 05 


0. 02 


0.0 3 


0. 4 


ili 








nd 


p f l # 2 ^ -t K 


nd 


n d 


n d 












PFL#2ir^xxfil' 


nd 


0. 0 3 


0.0 3 


0. 4 













nd = &tB$nr 

HCH = ^f?PPi'?DA4-!f y 

hcb = 

DDT = y?nn^7ix;^^PDij'> 



&-5o WftZLklC DDTOW/Wl 7C<DmtitMtLX^^^^.T^m^ 

Ii^^it5l:^;of; 0 0i& Lfc-c^ / -/WD##r (P S L©«#ij) 14 
0. 0 3mg/k gC^DDTi^LfciS, -#*©te©S*#JM:tfctb £ tl*^ 

a. 

( i ) T'^^-yJ H^PSL^PFLoatfe 

Tit7^ h (Duolite) A 5 6 2 (Duolite International; 10. Og) 
«\ ^7t-iif±t3~4@, 3 0 mMCN a OH (# 2 5 0 m L) Sr/Bl^T 
Sfc^Lfc^ 7K (40mL) fci(;S5l^i*lIl 5 OmLtt'-*-rtt 
a^fc 0 :Ol«®pH^ gfilS(l.OOMNaOH) t«^tpH8 
CllLfc, iUropH^pHS.OiH^^^Wt pH8.o-C¥»;l 
•f-5*-etc^*^Sr^-f-5RrtH4^4>5o -Jj. P H;JS p h 8 SX±.XhZ> k 
tttt, y^N-if^*^Pt-5*^^L^V\ zk (2 0mL) K^apLfcJJ 
/<— if (2.0g, PSL/PFL) ^/^^-/'/fc^y h^Uf^t7^ 

^tttufc. mffifemzm^x, afe&pi-sm'f, P nt P H8. o~s. 4 

9 5-9 gyowy/^tWaty-f h±(c@^{b$tLTVNfc 0 y/<- 
tllll^lfgl (hy^S^; P H8.0) X-mft^tCo Mt:, @^ty 
tfPJMfeSr, Jt^ (0. 1-0. 0 lmm.Hg) Tt0.5~lWK^ 

MLfc 0 ftj*iig£ ;£ *') o ft * (4 0t;) Srffi^-f-5rt^-e#5. m 



(35) 9- 5 1 0 0 9 1 

(ii) 7^-7^f hj:^OPSL(Oli£{t: 

T>v<— h (Amberlite) XAD-7^fJJ§ (5 0 g ; Rohm and Haas ; # 
tK* 7 0 %) trpH7, 0 . 1 M© JJ ^BW" h 5 •> J*mm-?&±K&ft (# 

1 2 5mLT*2@) Ltz 0 P (Amano AK ; 1. 5 g ; 2 0,000 V /<— 

fW4(Lu v h y y^y vin*^(cs<j# i #ra©Kfcdfcj££;h,5jBi^gJ» 

S© M ^LtIS; 17LU/mg) £\ p H 7 . 0 "C 0 . 1 M<D V h 
V^^mmm (200mL) fc»#Lfc. pH©ffiT#£Cfci#fcf4pH&7 

(iii) y /^-if nM^cD^ttfiay 

10~3 15mg) tafebDLfc. ^ <DU&®\Z- 9 5 7 —A* ( 1 2 0 » L) 

SrSsJnU ^U1^9 0»iaiS<jWfLfc. WftSrUtflU GLCfcJ:9 

Mifc. y^— tfr^^-z^M (lau) i^©r B icM$ti5^ 

B. @£fcPSL£ff^fc£gttgFg£ 
fa-JrvJ F ©S^Oltgf ft Ifc P S L to^T, 

(i) m&itP S L £ffl^fc£gteffF35 

IKlOOg), m&^?S—A> (2 OmL) *5j:t52k (lmL) &^TU 
•a**i^^fty^°-if (lOg) *^05MR5R^jgaiPU W^WM^ 
( 2 4 P#fffl) fl-^ttt^Lf^ y ^-if^Mii L-C^BtLT^O^Oftfr^ 



9-5 1 0 0 9 1 



m vin 



E E 46 1 51. 0 51. 7 49.2 46.9 55.4 53.7 54.9 48. 3 48.9 

FFA 4.5 4. 4 5.0 4. 1 5.6 2.5 2.3 3.0 3.6 4.4 

MG 15.9 16.8 17.3 16.5 17.0 16.5 14.7 13.5 16.7 14.6 

DG 26.3 22. 8 21.3 25.2 25. 1 23.7 27.4 26.1 25. 5 25.9 

TG 7.3 5. 1 4.7 5. 0 5.5 1.8 1.9 2.5 5.9 6.2 

Mfi/DG/TG 49. 5 44. 7 43. 3 46.7 47.6 42.0 44.0 42.1 48. 1 46. 7 

EE %EPA l.e 1.9 1.9 1.8 1.8 1.7 1.9 1.6 1.4 1.4 

FFA 7.6 8. 9 9.8 6.8 6.9 11.2 11.8 11.1 8.2 7.7 

MG 26. 5 26. 5 25. 1 23. 7 22.9 22.4 19.5 17.4 20.9 21.6 

DG 42.0 37.6 37.1 35.3 35. 7 35. 1 36.7 34.2 36.3 38 7 

TG 41. 0 35.8 35.2 35. 6 42.7 29.1 31.7 34.8 44.4 42.6 

mrw/TG 36.9 33.2 32.1 3 1- 2 31.9 29. 9 30.7 30. 0 32. 0 33.9 

m%DUA 2 2 2 i L9 2 2 u 

FFA 9.3 10.8 9.8 8. 1 18.4 18.8 20.6 21.5 9. 0 7.7 
MG 



20.2 20.0 19. 8 18.0 18.5 15.4 16.3 14.9 17.6 18.9 

DG 17.5 15.6 15.0 14.6 14.5 13.2 15.0 14.1 15.1 16 1 

TG 15.5 12.5 13. 2 12. 7 13.9 9. 8 10.7 11.7 14.2 4.0 

MG/DG/TG 18- 1 16.9 16.7 15.6 15.9 13 .9 15.3 14.2 15.9 16.7 

EPA+DHA 

EE 
FF 
MG 
DG 



3 5 4. 2 4.2 4.0 3.9 3. 6 4.1 3.4 2.9 3.0 
FFA 16.9 19.7 19.6 14.9 25.3 30. 0 32.4 32.6 17. 2 15.4 
MG 46 7 46.5 44.8 41. 7 41.4 37.8 35.7 32.1 38.5 40.5 



U J.6 53.2 52.1 49.8 50.2 48.3 51. 7 48.3 51. 4 54.7 

TG 56.5 48.4 48.3 48.3 56.5 38.9 42.4 46.6 58.7 56.6 

MG/PG/TC 55.0 50.1 48.8 48. 8 47.8 43.8 45.8 44.2 47.9 50.6 

!|%EPA 6 4 5 ? 51 ?1 ? 0 6.8 4.1 4.1 

FFA 2.0 2.7 3.6 2.0 2.6 2.3 2.1 2.8 2.0 2.2 

MG 19. 1 24.3 25. 0 21.9 20. 8 23.9 17.0 15.3 18.7 16.4 

DG 57.9 54.3 52. 8 57.7 55.5 62.4 69.3 67.9 57.4 50.0 

TG 17.1 12.6 12.2 12. 7 16.0 4.4 4.6 7.3 17.7 17.4 

jcmcnc, 94. 2 91.2 90. 0 92.3 92. 3 90.6 90. 9 90.5 93.8 93.7 

MjpDHA 12 . 7 10.6 15.0 14.4 13.1 8.8 8.9 

FFA 4 7 5.9 6.3 4.4 12.1 7.3 6.5 9.6 4.2 4.2 

MG 27.9 32.7 34.2 30.7 29. 1 30.7 25.4 23.4 30.3 27.7 

DG 46 4 40.3 37.5 43.8 39. 2 44.2 50.9 49.7 45.7 48.1 

TG 12 4 7 9 8. 0 8.4 9.0 2.8 2.8 4.4 10.9 11.1 

MG/DG/TG 86:7 80.8 79.6 82.9 77. 3 77.7 79.2 77.4 87.0 86.8 



mmm, i o\m<Dmffi&ffifc3s\,^xmKft)im&<D&#: (45-55%) & 



(37) 9 - 5 1 0 0 9 1 

fi^|-#^|;^V^i|^T'fe5 4 4-5 5%©«6fflT?«ofc 0 JP^^WglS© 



Kff 








EPA 






DHA 






mm% 




mm% 


mm% 


mm% 








EE 


EE 


GL 


EE 


EE 


GL 


1 


48. 2 


2. 3 


6. 6 


3 0. 1 


3. 1 


1 5. 0 


1 6. 3 


2 


4 8. 6 


2. 5 


7. 5 


2 9. 8 


3. 1 


1 6. 2 


1 5. 2 


3 


49.2 


" 2. 4 


7. 4 


29. 4 


3. 2 


1 6. 6 


18.4 


4 


4 7. 6 


2. 6 


7. 1 


30. 8 


3. 2 


1 5. 8 


1 5. 7 


5 


45. 7 


2. 6 


6. 5 


3 1.6 


3. 4 


14.2 


17.3 


6 


48. 8 


2. 7 


7. 8 


30. 7 


3. 5 


1 6. 8 


1 6. 8 


7 


4 8. 5 


2. 6 


7. 4 


30. 4 


3. 4 


1 6. 8 


1 5. 7 


8 


50. 1 


2. 8 


8. 6 


3 0. 1 


3. 0 


1 6. 7 


1 5. 3 



OfrS: GL = y >)■&') = MG/DG/TG) 



T-^S^©^m (4 8-5 0%) C©i§, ^'yi?y 

M©EPA + DHA»litl:4 5~4 7%2SoT^fc 0 hp 



mmm 5 

»2E©g(^tt, Hoi MatPS L0#STi:liSr^^T;vMLt 

jj (Ca ndida antarctica ) © U g (CAL) *5 J: tf-e = --/I' • ^ -Y ^ (Mu 
cor meihei) <D V ;<—V (MM L ) ©ffittSrfMffi-f- S^K'fco fc Q 
(a) ^y-feU F^CALx^/Uv-X 

S^bCAL (Novo-Nordisk, SP 435, ^7k* 1 ~ 2 % ; 0. 5 g) Sr^yir 
y Kil-a-t! (2.5g ;ft8.55P ^Oi^f^Si ; MUfife ; 2 5.0% 
©EPAH5. 1%©DHA, &?ft|<E>P S L Ktt^ftfe^X/l^S&i- <t 5 
f83fi£*lfc) tM7k^? (0.80g, 17.45 U^) teSSflllLfco # 

TIB* X 



(39) 9-5100 

as x 



2 OtK&tfSC ALt?cD^»J-feU Fln^Ci^ 7 'J i/XCDiffr (EE&ufctj) 



ISIS 


i o#ia 


2 0#Jffl 


3 0ftm 


4 oxm 


5 OftTS 


fS%EE 


1 2. 7 


20. 3 


29. 1 


2 9. 0 


3 5. 8 


%AEPA 
ftB^EPA 


2 9. 0 
1 5. 4 


29. 3 
24. 6 


30. 2 
36.8 


3 4. 5 
42. 6 


2 9. 4 
34. 2 


JtfADHA 
fi*JKDHA 


5. 7 
5. 4 


6. 3 
9. 5 


6. 9 
1 4. 7 


6.9 
14.7 


7. 2 
1 4. 7 




EM 

(£/«#) 


i mm 




6mm 


i onrs 


2 2 3#Fh1 




40. 2 


68. 1 


76. 6 


80. 4 


100. 0 


96AEPA 
gSJKEPA 


28. 1 
4 7. 1 


25. 5 
72. 6 


27.0 
8 3. 4 


26. 0 
83. 9 


2 5. 3 
98. 0 


«ADHA 
1S%DHA 


7. 1 
2 0. 8 


8. 2 
4 0. 4 


1 0. 3 
55. 4 


1 0. 4 
5 4. 9 


1 4. 8 
1 G 0- 0 



(b) ^"yiry KOMMLx^yyv^ 

±15 (a) t«cCALx^y y^gffr©ifrtl-T'fco 
fc 0 i^ftMML (Novo-Nordisk, Lipozyme (f&M) , "3**1 0% ; 0. 5 g) 
%?})±y Kift-g-ft (2. 5 g ; 1^8. 5 5 y ^/kd^^x/v^4 ; Mllj^ : 

2 5 % £0 E P A t 1 5. .1 %©DHA, ii© P S L CMI^ tlfcx^r/^ 
iZ£.ym&t!tltc) J-)^ (0. 8 0 g, 17.4 5 11^) t»L 



(40) #^¥9-5 1 0 0 9 







2&tfS 


3S$® 


6 £19 


mm 


1 2ms 


2 7I#ffl 




15.8 


21.7 


25.4 


33.7 


39.5 


43.0 


50.1 


















ffif^EPA 


25.4 


28.7 


30.4 


32.1 


31.5 


32.3 


28.4 


(»/i)«EPA 


14.4 


24.1 


27.5 


39.3 


47.1 


50.2 


55.0 




3.7 


2.9 


3.7 


5.0 


5.5 


6.6 


6.3 


(w/i)^DHA 


4.0 


4.7 


6.4 


11.2 


15.2 


16.7 


21.7 


8& HC/DG/TG 


















26.4 


26.5 


30.1 


23.1 


21.8 


20.8 


20.9 


0/w)%EPA 


85.6 


75.9 


72.5 


60.7 


52.9 


49.8 


45.0 


i»XDHA 


IS. 3 


20.9 


23.2 


23.2 


23.0 


22.9 


24.9 


(w/*)%DHA 


96.0 


95.7 


93.6 


88.8 


86.8 


83.3 


78.3 



K^-gWi-^oTV^ EPA(Dftlfi\t&m£k\;^\Zk*<Dh<DXl±t£<, ^ 

0 rjiHu MU<rj^mcy>)±<j him f r. ft U2@i«i^/y i/ .x £ !Tf ii 1 - 
5riia^iU#5„ Sfc, MMLoffitttt, r©^^^<tD, epasc 

LTEPA££Bg-f 3 "TtBI*. tebWZ (-ryuftKD*. ? ft) DH 

a t sti« ltd h a zmtt s ^rtgtts-»i- 5 1 1 1 « n 



T7±±>MM!M (A A) <DPSL^Mm£hZ>=z? / Df* 

-Zuy;< • r'^^^-T (Pronova Biocare) tti^liLfc, T ~7 a r K>$? ( 
A A, 20:4 n-6) ^3 1. 1 %ttt57 7^r K^ittttii^ ftjffifco 

^xnmm i R:-t^-<7t;^£ dp*, i o %p s LK&m. 2 or, 50 2 

a XII 







SI%AA 


Sfi%AA 


EE 


50 


7. 6 


1 2 


FFA 


2 


23. 3 


1 


MG 


1 7 


4 9. 0 


24 


DG 


24 


5 7. 4 


4 7 


TG 


8 


58. 9 


1 6 


MG/DG/7G 


4 9 


5 4. 2 


87 



^Xlltt, 5 0%^&Kl:iott58 7%k^??V±V K^ll^©AA0#f 



imi) 



(42) 



tf?9-5 10 0 9 1 













NaOEt/E t OH 




Gtt5 O^EPA+DHA) 



8 5HEPA+DHA 



8 5#EPA + DHAx*M/iX^»fitt©(Hilt 



#^¥9-5 1 0 0 



[HI 2] 



4 5-5G5KEPA + DHA 
TG/DG/MG 



DHA MG/DG/TG 

mm® 



~| cal| 



DHAifAxxfJl/ 



0 2 



10 0*>DHA 



INTERNATIONAL SEARCH REPORT 


Into, jebonai appiictuioa No. 
PCT/N0 95/00050 


A. CLASSIFICATION OF SUBJECT MATTER 






, C12P 7/62, C12P 7/64 

'naUoMl diedSexloa nd IPC 




B. FIELDS SEARCHED 


1KB: C11C, CQ7C, C12B 




) 




SE.DK.FI.NO classes as above 




menu art incluSed in the fkith starched 


Bxareuc 








at.rm.UMd] 












C DOCUMENTS CONSIDERED TO BE RELEVANT 


Category 


OaBon of document, w&k indication, whew . 


ppropiiatc, of Sis rele 


rant pajsaga 


Relevant to daim No. 


X 


WO, Al, 90136SS (BGYTECH, IMC.), 15 November 
(15.11.90) 


1990 


1-23 


X 


WO, Al, 9116443 (NOVO NORDISK A/S), 
31 October 1991 (31.10.91) 




1-23 


A 
X 


US, A, 4792418 (DAVID RUBIN ET AL), 
20 December 1988 (20.12.88) 




1-9,15-23 
10-15 


GO 


r document *ra linted in the eoelinoatjon of Bo 


xC []£] Ste prtenl ramify »nnoc 






m r |-|iofa»«Uocuo»lr 














"L" dMBKt 


cant tec pofatUfcea on or ifter *. tao»ui»eal Aiic tl! 

etmtu^eeUtat) 












■ail* 


Date of tie actual completion of the imcrna'iorji search 

14 June 1995 


Date cf mailing of rf> 


1 6 -OS- 1995 


Nmtie and mailing address of the ISA/ 
Swedish Patent Office 
Box 5QES, S-102 42 STOCKHOLM 
Facsimile No. +4* 8 666 02 86 


Aii&erizid ofScsr 

Eva Jchansssa 
Telephone No. +4 


6 f7*2 3S 0Q 





Form PCT/BAfllO (tecond sheet) (July 1992) 



^mW- 9 - 5 1 0 0 9 1 



INTERNATIONAL SEARCH REPORT 



DOCUMENTS CONSIDERED TO BE RELEVANT 



re ippfopriae. of die rderant passages 



STN International, File WPIDS, VP1DS accession no. 
94-174015, KANEBKCHI KAGAKU K0GY0 KK: "Method to 
concentrate docosa-hexa enoic acid contained in 
oil - comprises alcoholysis in presents of lipase 
to remove other fatty acids as lower alkyl ester , 
JP 06116585, A, 94Q4Z6 (9421) 5 pp 



STN International, File CA, Cheaical Abstracts, 

vol cine 119, no. 13, 27 September 1993 (Colunbus. 
Ohio, US). Li, Zuyi et a1 : "Lipase -catalyzed 
alcoholysis to concentrate the n-3 polyunsaturated 
fatty acid of cod liver oil", abstract no. 137911, 
6 Enzyme Hicrob. Techno 1 . (1993), 15(7), 601-6 



itional, File CA, Cheaical Abstracts, 
volume 119, no. 8, 23 August 1993 (Columbus, Ohio, 
US), Adachi, Shuichi et al: "Aci do lysis of sardine 
oil by lipase to concentrate eicosapentaenoic and 
docosahexaenoic acids in glycerides", abstracts no. 
7603, & J. Ferment. Bioeng. (1993), 75(4), 259-64 



STN International , File CA, Cheaical Abstracts, 
volume 113, no. 17, ZZ October 1990 (Colunbus, 
Ohio, US), Has hi no, Tanotsu et al: "Bioreactor 
for enzyniic reaction of fat and fatty acid deri- 
vatives. Part XII. Selective hydrolysis of fish 
oil by lipase to concentrate n-3 polyunsaturated 
fatty acids", abstract no. 151058, & Agric.Biol. 
Che».(1990), 54(6), 1459-67 



STN International, File WPIDS, WPIDS accession no. 
89-337042, NIPPON OILS £ FATS CO LTD: "Concn. of 
unsaturated fatty acid ester - involves transesterl- 
fication With oil -fat hydrolase", JP 01252294, A, 
891006 (8946) 2 pp 



(46) 



4#S¥9-5 1 0 0 



INTERNATIONAL SEARCH REPORT 



lion). DOCUMENTS CONSIDERED TO BE RELEVANT 



International application No. 

perm 95/ooo5o 



Category" Citation of documeat, wish in 



re appropriate, of the relevant pasaage* 



STN International. File VPIOS. WPIDS accession no. 

87-153954, NISSHIH OIL MILLS LTD: "Polyunsaturated 
fatty acid glycerida prodn. - by reacting the acid 
or its astar with glycerine in presence of heat 
stable lipase", JP 62091188, A, 870425 (8722) 5 pp 



STN International, File WPIDS, WPIDS accession no. 

86-010454. ASAHI OFJBCA KOGYO KK: "Fatty acid alcohol 
ester prepn. - by hydrolysing suitable fat and es 
terification or ester exchange", OP 60234588, A, 
851121 (8602) 5 pp 



Patent Abstracts of Japan, Vol 8,No 98, C-221, 

abstract of JP, A, 84-14793 (NIPPON OIL & FATS CO 
LTD) , 25 January 3984 (25.01.84) 



'orra PCT/1SA/210 jtoBiinaition of second thai) (Ju(y 19»3) 



(47) 



9-510091 



03/05/95 PCT/HO 95/00050 







PabBcKicn 


| Pi» 
1 


Mf unity 


Putfcjfioii 


W0-A1- 


9013656 


15/11/&0 


tCNE 






W0-A1- 


9116443 


31/10/91 


EP-A- 


0528844 


03/03/93 


US-A- 


4792418 


20/12/88 


EP-A- 


0347599 


27/12/89 




AU-B- 


597180 


24/05/90 



'erm PCIVISA/ilG (paisai ftmiy irai) <J«ly 1992} 



(43) 



#*¥9- 5 10 0 9 1 



(51) Int. CI. 6 
C 1 1 B 
C 1 1 C 



7/00 
3/04 
3/10 
7/64 



9547-4H 
9547-4H 
9547-4H 
9637-4 B 



F I 

C 1 1 B 
C 1 1 C 



7/00 
3/04 
3/10 
7/64 



C 1 2 P 



C 1 2 P 



EP (AT, BE, 'CH, DE, 



DK, ES, F R, GB, GR, IE, IT, LU, M 
C, NL, PT, SE), O A ( B F , BJ, CF, CG 
, CI, CM, GA, GN, ML, MR, NE, SN, 
TD, TG), AP (KE, MW, SD, S Z, UG), 
AM, AT, AU, BB, BG, BR, BY, CA, C 
H, CN, CZ, DE, DK, EE, ES, F I , GB 
, GE, HU, J P, KE, KG, KP, KR, KZ, 
LK, LR, LT, LU, LV, MD, MG, MN, M 
W, MX, NL, NO, NZ, PL, PT, RO, RU 
, SD, SE, SI, SK, TJ, TT, UA, US, 
UZ, VN 



